Retinal ganglion cell death induced by endoplasmic reticulum stress in a chronic glaucoma model.
This study investigated whether endoplasmic reticulum (ER) stress induced retinal ganglion cell (RGC) death in chronic ocular hypertension, one of the RGC death mechanisms, using an experimental glaucoma rat model. Glaucoma was induced in adult male Sprague-Dawley rats by cauterizing three episcleral veins. The intraocular pressure (IOP) remained elevated in the cauterized eyes for the 8-week experiment, whereas it was not elevated in the contralateral control eyes. The average number of RGCs decreased significantly, and TUNEL-positive cells were detected in the ganglion cell layer. In western blotting, Bip, the phosphorylated form of PKR (p-PERK), and C/EBP-homologous protein (CHOP) were significantly expressed at 1 or 2 weeks, and this persisted throughout the 8-week experiment. Phosphorylated eukaryotic initiation factor 2 (p-eIF2alpha) began to increase at 1 week, was sustained through 4 weeks, and decreased slightly at 8 weeks. In cauterized eyes, strong p-PERK and CHOP immunoreactivity was observed in ganglion cells after 8 weeks of IOP elevation. Taken together, in the experimental chronic glaucoma model, ER stress is involved in RGC death, and the PERK-p-eIF2alpha-CHOP pathway plays a role in the RGC apoptosis associated with ER stress. This might be a good therapeutic target to protect RGCs from ER stress injury in glaucoma.